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SUMMARY

I. Title

Development of Dairy Individual Automation Management System

II. Purpose and Importance of Study

It is widely known that labor costs are continuously and rapidly growing in
terms of the raw cost of products in Korea. The increased labor costs are
degrading the competitiveness of dairy industry sector as in the other major
industrial fields. Furthermore, the number of dairy farms is constantly decreasing
while that of dairy cattle is increasing. Thus, mechanized and/or automated
stockbreeding management systems are crucially required to support professional
stockbreeding management, as well as to enhance the productivity of the sector.
Hence this research develops an integrated information system (IIS) for dairy
cattle stockbreeding management. IIS is composed of five application modules and
associated utility programs. The five modules are individual stock management,
milking management, feeding management, propagation management, and disease
management. The utility programs are involved in stock farm accounting, and
handy unloading of individual stock data into a personal data acquisition device.
Compared with existing foreign products, the developed system takes advantages
of various stock body measurement data such as body weight, body temperature,
milk conductivity, milking amount, and the number of walking steps. All the
measured data are transmitted into a programmable logic controller that monitors
and controls measurement devices. The transmitted data are finally aggregated
into an integrated database located in the main personal computer. The integrated
data are analyzed and reformed in the five modules of IIS, then, used for
providing farmers with various farm states and information through application
module scenes. Hence, IIS keeps the each module work in a systematic and

compatible manner, while supervising the whole stockbreeding management



system.

Considerable interest for urea in milk has been increased as the monitoring of
the efficiency of nitrogen utilization by dairy cows. Overfeeding protein may result
a negative impact on health and fertility in dairy cattle. Conversely, underfeeding
protein may also result in impaired fertility.

However, the association between milk urea and both nutritional management
and performance should be determined under field conditions using commercial
testing procedures. Under the special circumstance in Korea with respect to
nutritional management, milking cow 1is inclined to be supplied high proportion of
nitrogen of nutrients because of high concentrated or TMR feeding system. To
investigate these associations of feeding system, a measure of the non-nutritional
factors affecting MU is needed in this situation. The objectives of this study were
to investigate the relationships between MU and management factor, cow factor,
and performance using Infrared Spectrophotometric test for measuring milk urea.

The individual electronic identification system was composed of the original code
transmitter,  receiver, personal computer, = mIiCro—processor, and RS485
telecommunications module. In the individual electronic identification system, the
signal including encoded information of a milk-cow was transmitted from an
original code transmitter to a micro—processor through RS485 telecommunications
module. The transmitted signal can be successfully displayed in a personal
computer. This system can manage by 2000 individuals with a original code
transmitter. The recognition rate of an individual electronic identification system
was 985% and also auto-feeder operates very well. An individual -electronic
identification system was developed for automation of stockbreeding management.
To automate the breeding management, it is necessary to obtain and analyze the
individual information distinguished from others preferentially.

The object of this research was to design of biological measuring system and
managing network system in a livestock farm. This auto-management system
provides informations about individual cows’ temperature, conductivity of milk and

weight for efficient management of feeding, and milking works by a



micro-processer and RS-485 type serial COM. ports. And measured bio-data
which are basic informations for remote raising management are saved to user PC
by serial communication between the PLC and user PC. Milking cow farm is
divided into three working place to each measure work and feed. The first
working place is milking station which has two thermometers, a conduct meter
and a scale set. The second working place is feeding station, and the third place
i1s cattle cage. These are combined by network system and the PLC which is used
to drive network and sub—-modules. Sub-modules have a micro—process to control
the sensor and to interface with network. The PLC which drive network and
control sequence has two serial communication port to be linked with user PC for
sending the measured data and for receiving data. Above all, in this study tells
the sequence operating method by the driving scenario of breeding milk cow for

livestock auto—management using the PLC and network system.

IM. Contents and Extends of Study

The summary of the contents which were developed in this research project is

as follow:

- Development of an individual electronic identification system.

- Development of automatic management system and automatic detecting
system.

- Method of automatic measurement for various stock body weight, body
temperature, milk conductivity, milking amount.

- Development of stockbreading management system such as individual stock
management, milking management, feeding management, propagation
management, and disease management.

- Development of handyloader terminal and individual stock information retrieval
system program.

- Development of mobile handyloader system for individual stock information

retrieval using hand-phone.



- Connection with national livestock individual identification system program
- Guide of individual feed allowance offer using MUN

- Factors associated with milk urea concentrations in Korean Holstein cow

IV. Results and Recommendations

The total computerized automation management system for breeding
management of dairy cattle developed in this study will be able to use broadly in
the livestock industry and the facility field after improving the user interface of
picture design somewhat and popularized to farm by technical transfer and

commercialization.

1. The subject of application for technology and results
- System operation
NACF Dairy Cattle Improvement Center (http://www.dcic.co.kr)
Development of Livestock Individual Automation Management System
Website

- Program apply : milking performance test recoder 220 persons
- Increasing milking performance test farm

- Program of Livestock Individual Automation Management System install farm

2. Guide of group feeding conjugate to affiliate of National Dairy Herd

Improvement Program

3. Publish a paper associated journal of science.

,10,
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3E 321 48 vl ndn g ALY
ASR=1Rs: CI-5010A
Load Cell &% 1,000kg + 500g
Load Cell 217} # <+ DC 10 volt
EAPEPY 0.01% F.S.
A/D ¥3 = 1/200,000
A/D W3 &% 203]/sec
ARE AC 110/220V, 50/60 Hz
T = -5C ~ +35T
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AAR FA7E Bl BA AR JSHES shglnh

- FolAl 1 Foldel &7k EOIFEAE #ASI] Ad EIE sy, gAY &9
DS} g 2 AA s A3 g Fel delg % 54 doleE
ulastel Fol /g AFh FolE Hokd 2 WPLW ARe %
%7, A58 wio] AR Holg AoE o8 WHE FEs A
28 Foldth AR FolsuA wel Ag YEFS ol§ AFL A

PCS 14 : PLCS FileS wFali A7HS AAuy] 98 COML A TES
ojgsto] dAAst PCoA &A 2ol F&sts SHS vk EF A
AZre] FRUIEYS Tl 5ol ARE PCE dEste] AA 2UH
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2] doly Fawky] A 3=

void mainO{
Data_receive(TEMP2, t2_str);

Data_receive(CONDI, cdata_str);

.............

.............

// Receive from Slave
if(IsDataRxQue(COM?2))
{
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= RX_data;

[i++]

PopRawRxQue(COM2);

Received_str

RX_data
'N);

if(IsDataRxQue(COM?2))

}

0;
} while(RX_data !

i=
do

} // End of Data_extraction()
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# 3.23. PLC-> PC

No Bl 5 type(d])

1 EI 82ke] #AFSL=( fff0001 )
2 g = I AH(2002-07-28)
3 A& 21 47(38.5)

4 FEdEE A 47(24.5)

5 A% 73 4=(500)

6 S A FHF A 4(20)

7 R 421

8 AP SRR A5(2), kg
9 AHAA A AIZH A1 ZH(17:30)
10 HHAFE A y

11 A EH AR AIZE2 ”

12 AATHE A2 ”

13 AHAAZ A7 y

14 HHAETE A3 y

15 AFHAA A A2 y

16 HHAFR N4 y

17 AHAZ AIZES ”

18 HHAFTHE N5 y

19 AHAAZ A7 y

20 AHER N6 y

21 R e Rl y

22 Q FAF A TF ”

23 g 3] 4 45(2)

24 FH LA A7 Al 7H15:21)
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g d75 A%

¥ 3.3.1. Temperature difference between mercury and digital thermometers in

human beings and cattle

Thermometer(TC) .
) ) Difference
Animal No. of animals C)
Mercury Digital
Human 12 36.47 36.42 0.05
Korean native

15 38.46 38.39 0.07
cattle
Holstein 17 3851 38.47 0.04

Table 1o]4 9}k o] & AL} AL ALA] QA= A 2 2ol
BE 01C Hvke] welo]gle

2) A" ALAE olgstel YPHOE AFF B L AkolA FFALL 5
Aole] F ETW AolZ TAG ABE ¥ 3329 2
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¥ 3.3.2. Normal body temperature in Korean native cattle(KNC) and Holstein
COW
Cattle No. of animals BT in rectum(TC) Thermometer

KNC 22 38.52 Digital
Holstein 35 38.46 thermometer

Difference 0.06

BT: Body Temperature

S L AL A A2 Aol 0.06CEA FFY Aol AA AAHHA &
AT}
3) Aol o3y s 9 Ao YAE AHZAE ol&ste] FAH A2 HAE
¥ 3337 Zr}
¥ 3.3.3. Body temperature of Korean Native Cattle and Holsteins associated with
diseases.
Diseases
. . . . Respiratory Skeletal
Animal Alimentary disease Puerperal infection . .
disease disease
No. of BT(TC) No. of BT(T) No. of BT(TC) No. of BT(T)
cattle (Range) cattle  (Range) cattle  (Range) cattle  (Range)
38.4 39.4 39.6 39.0
KNC 24 (35.4 15 (385 26 (39.1 7 (36.1
~39.6) ~41.3) ~40.0) ~40.2)
38.6 39.6 39.5 39.5
Holstein 46 (36.0 21 (386 47 (38.8 12 (386
~39.8) ~41.0) ~41.2) ~41.1)
385 39.5 39.6 39.2
Total 70 (354 36 (385 73 (38.8 19 (36.1
~39.8) ~41.3) ~41.2) ~41.1)
BT : Body temperature
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4) FHFA frddie AEs Aeow SAs] f6l el A2 AME F

A F A o Ao A2 A 23S v dibs Table 49 2

3t 3.3.4. Body temperature at mammary gland of dairy cattle

Temperature
Mean Temperature taken
not taken
No. of temperature
] Mean temperature
dairy cattle of No. of ) No. of
of skin of
rectum cattle cattle
mammary gland
23 38.7C 11 335TC 12

¥ 3340049k o]l F 23FF 1150l Aol =AY Ao =HEHA F&
2 12709tk Aol H4E 11FolA Hd A2 335T=EA AF A2xv 3
T 52C7F vk}

gl
o

+ olF Z=d JHAE 5 39 & A(milk collector) =58 10cmel -9 2+z}
A

shth, el 20emel shvbel HA® ALAE PARE AAE §F L5 2L AGA
28 zAGRen AgAL] JTICAA ATAA AgAL] He §59 LEE
4% A%t ® 335% 2o
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3% 3.3.5.. Temperature of milk according to rectal temperature in dairy cattle.

Rectal Mean temperature of milk
temperature Location of thermometer No. of
from individual milk collector animals
(€) 10cm(Left)  10cm(Right) 20cm
37.3 37.3 37.3 37.3 4
374 374 374 374 3
37.5 375 37.5 375 4
376 376 376 376 3
377 37.7 37.7 37.7 6
37.8 37.7 37.8 377 3
379 379 378 379 10
38.0 38.1 38.0 38.0 10
38.1 38.1 38.2 38.1 14
38.2 38.2 38.2 38.2 32
38.3 38.3 38.2 38.2 42
38.4 38.3 38.3 38.4 35
38.5 384 384 384 31
38.6 38.5 38.5 38.4 21
38.7 38.6 38.6 38.6 5
38.8 38.7 38.7 38.7 5
389 38.8 38.7 38.7 4
39.0 389 389 389 3
39.1 39.0 39.0 39.0 2
39.2 39.1 39.0 39.0 2
39.3 39.2 39.2 39.1 3
394 39.3 394 39.3 3
39.5 39.5 39.4 39.4 2
39.6 394 394 39.4 4
39.7 39.6 39.5 39.5 3
39.8 39.7 39.6 39.6 4
39.9 39.7 39.8 39.7 3
40.1 39.9 40.0 39.9 2
40.2 40.2 40.1 40.1 2
40.3 39.9 40.1 40.1 3
40.8 40.5 40.5 40.5 1
41.0 40.5 40.6 40.5 1
Total 263

F 3350049k ol AR Al 37.3ColA 384T7HA = AFA=I FHA20] 79
3

£dd £EE B, BE5CRHE FEAL0] 01TH we
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396 CHE = FAA 2o vl 02~06CY =o]E B
S S9SN E 263F T AH A2o] 382~386T 7+

t}.
6) Z2olA A AL W9l 383~386C9 AF AL Uebd B I &

pud

x5 Ades & 3367 2k

¥ 3.36. Temperature of milk compared to rectal temperature(38.3~38.6C) while

milking.
Average temperature(C)
(Range)
No. of Location of thermometer from Rectal temperature
dairy cattle individual milk collector (C)
10cm
10cm(Left) i 20cm
(Right)
199 38.36 38.35 38.35 38.42
(38.2~38.6) (38.2~385) (38.1~38.6) (38.3~38.6)
Aol Aak AL WIS 383-386T ] Ha 129FE GO @ £F A
A2 3835~3836Col At wehA] AdA|2eo] digt fF52%2 Ht zho]= 0.06~

0.07CEA 01C mwko] AT}

7 Aweld B R
% 3377 2t}

,99,



3 3.3.7. Temperature of milk from the diseased animals with fever.

Average temperature(C)(Range)

No. of Location of thermometer from Rectal temperature
dairy cattle individual milk collector (C)
10cm(Left) 10cm(Right) 20cm
- 40.2 40.2 40.2 40.4
(39.4~40.8) (39.3~40.8) (39.3~40.8) (39.6~41.0)

|
w
w
9
=
>
o,
m
o

T

L,
e
offt
i
=
>
Ho

=
= =]
AT A% Aecl 45¥ W FEALE AeE AL FAT 5 Ak §

o)
Fo HwA2H A4 Fi A2 Aol 02TE HERTH

5|

8 A% Aeol At RA(BT3-3790)NA AfA §7 LEE 24T Aue

3.3.8% &t}

¥ 3.3.8. Temperature of milk from the animals with low body temperature (37.

3~3797C)
Average temperature( C)(Range)
Rectal
No. of Location of thermometer from
. temperature
dairy cattle individual milk collector ()
10cm(Left) 10cm(Right) 20cm
23 376 376 376 37.7
(37.2~379) (37.2~379) (37.3~37.8) (37.3~37.9)

3E 3380l Aot o] A Aol v $E(37.3~379)00A4 Hd A A2 37

7Colen FHEASE 376CTEAN 01TCY AolE Hygow FHFLELE AAAA S}
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3t 3.3.9. Temperature of milk compared to rectal temperature assuming mastitis.

Average temperature(C)

(Range)
No. of Location of thermometer from Rectal
dairy cattle individual milk collector temperature
10cm(Left) 10cm(Right) 20cm
6 38.7 38.7 38.7 38.4
(385~38.8) (38.5~38.8) (38.5~38.8) (38.2~38.5)

¥ 33900149k 2ol HA o

AL
o) o o = L=
'/]75]“[" T /| '19:»’—-1__ =170 o

10) HaolA A4 HY Ao A AL Ht 255 F 33103 £

¥ 3.3.10. Mean body temperature(range : 38.0~3867C) of dairy cattle according

to season
Season
Dec.~Feb. Mar. ~May June~ Aug. Sep.~Nov.

No. of

) 44 63 35 43
dairy cattle

Average rectal 384T 38.3TC 38.3C 384T
temperature (381~3867C) (38.0~3867C) (380~386T) (38.0~3867C)
A R} rg T ox

rr

3E 3310014 ¢k o] 38.0~386TC2 A% A2 vekdl 349 A7
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Aol whel it 383~384TCT=A A- wE Aol= A JAAHA STt

. AFA LD FEAL}Y HR(EE)

Mean temperature of milk at 10 cm (Right)

40 —

Mean temperature of milk (°C)

37 T T T T T T

37 38 39 40 4 42
Rectal temperature (°C)

Mean temperature of milk at 10 cm (Left)

42 M

41 =

40 =

Mean temperature of milk (°C)

37 T T T T T

| | |
37 38 39 40 i 42
Rectal temperature (°C)

- 102 -



Mean temperature of milk ( °C)

42

41

37

Mean temperature of milk at 20 cm

' | ' | ' | |
37 38 39 40 Y
Rectal temperature (°C)
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3£ 3.3.11. Change of the body weight of the pregnant Hanwoo cows for six

months from their one month pregnancy.

Mean of Mean body weight during
B.W. at pregnancy period Mean B.W.
No. of £ Y . Rate of
Imonth month gained (%)
in
cows pregnancy 1 2 3 4 5 6 (range) gammiro
(range) (Mean weight gained from the former month)
487.8 78 492.0 501.3 514.3 530.2 550.9 63.1 12,93
(452~529) ‘ (42) (93 (1300 (159 (20.7) (585~67.9) "
Rate of 5 0.9 19 26 31 39
increase
(%) B 0.9 2.8 5.4 8.7 129
. Rate compared to the weight of the former month
B : Rate compared to the weight of the first month weighing

B.W. : Body Weight
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=GN 2

& 331104t Zo] Qal HEHE g9 77 AV AT TUE As =
AAIA 71l ] AAl 670D Eol A Hit 63.1kg S7HE Ao F7HELS 12.9% Tt
A2l Dge mE F7HES Al Ll HlEl 2, 3, 4, 5, 670Dl ZH7F 0.9, 2.8,
54, 87, 129% F7rHAR e AL v F7HEe A 2L 670€ 74 09, 1.9,
26, 3.1, 39%=7t50o] 4 67/1LE7HA QA 7|7re] FAPHFE ZFIpEo] AAE AT
o] vhEbwte.
(2) Al 27145 B0~70€ %) g9 8F¢ AFTS7t ¥sh= 7% 33129 £t
¥ 3.3.12. Change of the body weight of the pregnant Hanwoo cows for six
months from their two-month pregnancy
Mean of Mean body weight during
. Mean
B.W. at pregnancy period
No. of B.W. Rate of
2month month _
COWS gained gain(%)
pregnancy 2 3 4 5 6
. . (range)
(range) (Mean weight gained from the former month)
511.6 5116 520.8 5338 5509 5685 587.8 76.2 89
(465~561) ’ (9.2) (13.00 (17.1) (176) (19.3) (69~84) '
Rate of 5 18 25 3.2 3.2 34
increase
(%) B 1.8 4.3 7.7 11.1 14.9
A Rate compared to the weight of the former month
B . Rate compared to the weight of the first month weighing
B.W. : Body Weight
3 33120041k o] Al 27 E SAHMAIE 5 8F 9 AT A
of vla] Pt 76.2kge] F7HE B 149%°] AT F7HES YER AT
A 3MYEE TANLAAE 27 Aol vE] 1.8, 25, 32, 34%9] Z71E H
455 QA $7hEE Aol tehdrh w8 94 216l ol
AF S7te 1.8, 4.3, 7.7, 11.1, 149%9] 571

?:]l
Zkol Z7}
5,6, 799
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F

(3) 941 370 ™ (80~100Y) &9 AF =7} ¥
Wsle ¥ 33133 2

A NEE g 7T eNE AT

3.3.13. Change of the body weight of the pregnant Hanwoo cows for six

‘_;__‘L_
months from their three-month pregnancy
Mean of Mean body weight during
B.W. at pregnancy period Mean B.W.
No. of ] Rate of
3month month gained )
COWS gain(%)
pregnancy 3 4 5 6 7 8 (range)
(range) (Mean weight gained from the former month)
534.0 . 550.0 5671 5886 6133 6335 99.5 186
(489~5785) ' (16.0) (17.1) (215 (247 (20.2) (86.1~103.5) '
Rate of A 29 31 38 42 33
increase
(%) B 29 6.2 10.2 14.9 18.6
A . Rate compared to the weight of the former month
B . Rate compared to the weight of the first month weighing
B.W. : Body Weight
I 3311049 2ol il fd#E FANAE 5 77 AT AT SAHAMANL
of vl& Hyr 995kge] AFT7HE  HAA 186%<2 AT FT7HES YERUAT 4
ANERE ML AA Zhzh el wls) zbzt 29, 31, 38, 4.2, 33%°] F7FES UE
Yol Al TARAAE Fhste A4S molth YAl sARel daHE £AE o
ShES Al 4, 5 6, 7

Bt @ dal ASSA Hx JhALe i AT

8Ll Al Zt7+ 29, 6.2, 10.2, 14.9, 186% %] +7t&S WERA T

W) A i AT SHES
(1) 9 1ALE Haq AT F7F 83
A IAEE0~409)% A 9l tiE ATSA Axs & 33149 2.

A=}
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¥ 3.3.14. Change of the body weight of the pregnant Holstein cows for six
months from their one month pregnancy.

Mean body weight during

pregnancy period
Mean B.W.
Rate of

Mean of
B.W. at
No. of 1 th N ed
mon aine
COWS mont (g ) gain(%)
pregnanc 1 5 3 4 5 6 range
y(range)
(Mean weight gained from the former month)
568.5
5776 5875 6040 6257 652.6 84.1
9 (531~594 5685 14.79
) (9.1) (99 (165 (217 (269 (77.6~87.4)
1.6 1.7 2.8 3.6 4.3
Rate of
increase
(%) B 1.6 3.3 6.2 10.1 14.8
. Rate compared to the weight of the former month
B Rate compared to the weight of the first month weighing
B.W. ! Body Weight
¥ 33140049 o] Al 1/M1E3E] A4 9F9 HT AT 671 59 84.1kgol
St o] 14.8%9] S7H&S YERN AL 57|3ke] ghg-ol HE] AT F7HEo] ¥ w&

1.6, 1.7, 2.8, 3.6, 43% 2=

FA% vhernL

QA 249 674U AT AF FHEe 47

A QA AR FhEE AFe Beth AF F4 AzAV6 mnE 9 2~6
t7} 1.6, 3.3, 6.2, 10.1, 14.8% < 7F= At

NL7tA 9] AFe 7H7

=5

s

(2) 44 2704d% (50~70€%F) AL AFF7F A
2 1379 ASS7F Wk

A SANA | A 271E" (50~70¢ %)

3.3.15%F &t
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3.3.15. Change of the body weight of the pregnant Holstein cows for six

months from their two-month pregnancy.

Mean body weight during
Mean B.W.

Mean of
BW. at pregnancy period
No. of o ] Rate of
2month month gained .
COWS gain(%)
pregnancy o 3 4 5 6 7 (range)
(range) . )
(Mean weight gained from the former month)
615.6 6285 651.1 6758 7028 731.6 116
13 615.6 18.8
(542~721) (129) (226) (247 (2700 (288) (100.5~138)
A 2.1 3.6 3.8 4.0 4.1
Rate of
increase
(%) B 2.1 5.8 9.8 14.2 18.8
A Rate compared to the weight of the former month
B Rate compared to the weight of the first month weighing
B.W. : Body Weight
F 3315904 9F o] dal 2719 ZA 135+ 6/1€%EeH Hit 116kge]l F7HE A
B e 188%I9Uh oA U1 B Frhent w2 AR
YAFAS) , 3.8, 4.0, 4.1%=A

(¢

121 S EFE TEA dddi] AlS

Qaslzkel AAHWA FhsE FGL ek AF E4
FE7hee 94 NATE TAAAA 247 21, 58, 98, 142, 188%F el
(3) 94 34YF Axe AF /s

Wk 3 33163 2t

A 3MEH A x 1379 67/0LT A St
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¥ 3.3.16. Change of the body weight of the pregnant Holstein cows for six

months from their three-month pregnancy

Mean of Mean body weight during
B.W. at pregnancy period Mean
No. of B.W. Rate of
3month . .
COwWs month gained gain(%)
pregnancy
4 5 6 7 8 (range)
(range) . .
(Mean weight gained from the former month)
685.9 700.3 7248 7493 7822  808.0 122.1
13 685.9 17.8
(620~1752) (144) (245) (304) (329 (25.8) (109~138)
Rate of A 2.1 35 4.2 4.4 3.3
increase
(%) B 2.1 5.7 9.2 14.0 17.8
A . Rate compared to the weight of the former month
B . Rate compared to the weight of the first month weighting.

B.W. : Body Weight

F 33160049 2ol Al 3L Hae 6/EEe H 1221kg T UL F
7heS 17.8%01A . A4l /N B /E7bA] dEdin] F7HE2 424 21, 35, 4
4.4, 33%2A QA TNEAA F7behe AEE Holtirt Al gde Haste A
& e As A AxA7lel diulg Al 1LFE NEA ASTHE
Kol

247} 2.1, 5.7, 92, 140, 17.8%°] AT}

1ol A A 57hd el AlS o] 52kgel A€ 7

o]
o
A7t el AR B Ao wobrt EASA g Aol FARUch we
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3.3.18. Electrical conductivity according to somatic cells.

-
It

Conductivity (range)

No. of samples

cells(1x10°)

No. of somatic
Commercial milk

4.0~4.57

16

5.20~5.29

0.6~0.9

5.25~5.29

1.0~15

5.50~5.29

16~2.0

5.52~5.60

21~25

5.58~5.56

26~3.0

5.65~5.90

31~35

5.80~5.98

3.6~4.0

5.96~6.06

41~45

6.10~6.20

45~50

6.60~6.63

<61
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void ViewNotice(); —&A|ALe st o2 PDAC| Taskel 5718 otk
void ViewList(); %4 2]=E°] s}¥
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void ViewEat(); —wol#& A& &

void ViewSick(); -dH T & g 2E 3

void ViewDetailNotice(int id); —&*1 e A4 b

void ViewDetailMain(CString id); -31d ide] A4 x stA
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¥ 354. Command ¥ H3%

Command Value H] 31
CMD_LOGIN 0x0101 ZI%loF ofoly et ds AL
CMD_LOGOUT 0x0102
CMD_INVALIDPASS 0x0103 AT ELAAZ HE Ao
CMD_INVALIDID 0x0104 ofolt] EAEHA ol H& A
CMD_END 0x0120 AESE
CMD_OK 0x0201
CMD_OK_CONN 0x020101 A&l AdHo= 3714
CMD_NO 0x0202
CMD_PING 0x0203
CMD_PONG 0x0204
CMD_NOTICE 0x0206 A EEE FAAE A
CMD_ERROR 0x0209 of 2 A3
CMD_REQ_ALL 0x0302 TE tables 233
CMD_REQ_TABLE 0x0301 £ tables 23
CMD_ID_INFO 0x0401 ID_INFO table2 %3+
CMD_ID_TRAN 0x0402 ID_TRAN tables A3t
CMD_SPLC 0x0403 SPLC tabled A3
CMD_DISEASE 0x0404 DISEASE tabled %3
CMD_LISTTABLE 0x0405 LIST tableg H%3t
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N Z2E& command &9

#define CMD_TIME 0xXXXX

A 2§ structure F7}
struct _PAC_TIME{

long time;

SPacket structure 7%
union {
_PAC_LOGIN slogin;
_PAC_NUMI1 snuml;
_PAC_NUMZ snum?;
_PAC_ERROR sError;
_PAC_ID_INFO sldInfo;
_PAC_ID_TRAN sldTran;
_PAC_SPLC sSPLC;
_PAC_DISEASE sDisease;
_PAC_LISTTABLE sList;
_PAC_TIME sTime;
char CONTENT[7000];
}

CMainServer OnReceive 74
case CMD_REQ_TABLE:
{
/A e ARk Aol o] clientell H<&al &)
}
break;
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7} ElolH A T2ad s

HolE] B4 Tz oo sjuy B ZREZ 7]k Fo] Aol ZuloldE
£ H3gsty MEsigdt. 94 F7rEA e ARgAe H
7158 Zeetdrh. Hets flste] ALEAL tableS WHEI HF HAHE AF H] <
TH AEAY HES Adetd). whEkA 7] databasecl idtables F713te] AME-
#pe] ofolt] gl AT E e gl

3% 3.55. ID table

name type
id String(30)
pass String(30)

L

299 interfacex= IServer$t IClientel]l 2= o] dom o] F ZFx
g A&woel Bl Z2ado] ¥ Server? CServerSck.cppet Client2]
CSyncerSck.cpp® ¢ Fo Xt} IServer®t IClient= MFEFC3H A xA] #| =gk &
gPrz =FsE ZE 7ol OnRecieved] HTHEEH wEo & FPiz 9

H
£ ZYsE JEwol WaW FFE TN PE AP Aus Feolde

K

A Z2ag A AgH Fa R Adsd Zzag 74
#f !defined(AFX_SERVERSCK_H_INCLUDED_)

#define AFX_SERVERSCK_H_INCLUDED_

#f _MSC_VER > 1000

#pragma once

#endif // _MSC_VER > 1000
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// ServerSck.h : header file
#include "stdAfx.h”
#include "User.h”

#include "ServerInterface.h”

#include "packet.h”

class CUser;

class IServer;
1117777777177 71771777777 71777777 7177177771777 777

// CServerSck command target

class CServerSck : public CAsyncSocket// ServerZol A= MFCel| 3+
CAsyncSocketS AF-&

{
public:

CServerSck();

virtual ~CServerSck();
public:

i)
ol

int SendPacket( PACKET* _packet);//Packet& A%3}+=

void SendErr(int Code,int Type,char* Comment);

void Set(CUser* _pUser,IServers _pServer);//AF&AS A A 3F+= sk
// ClassWizard generated virtual function overrides
//H{AFX_VIRTUAL(CServerSck)

public:

virtual void OnClose(int nErrorCode);

virtual void OnReceive(int nErrorCode);

//YYAFX_VIRTUAL

// Generated message map functions

/{{AFX_MSG(CServerSck)
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//VAFX_MSG

protected:
int m_Statuey//V1S//AS/AEETR
IServer* mp_Server;

CUser* mp_User;

Y A e aalieida

J/{A{AFX_INSERT_LOCATION}}
#endif

ServerSck.cpp
void CServerSck::OnReceive(int nErrorCode)
{
_PACKET* packet= new _PACKET;
int size;

if((size=this—>Receive(&(packet->HEADER) , sizeof(packet->HEADER)))

SOCKET_ERROR XM
gp_Logger->ReportLastErr(_ FILE_ , LINE_ );

if(packet->HEADER length+packet->HEADER.bufLength>0 &&
packet->HEADER length +packet->HEADER.bufLength< 7000 ){
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JEAHE BAste o WS wjgle] dolglom, v x] R

if((size=this—>Receive(&packet->CONTENT packet->HEADER.length+packet->HE

ADER.
bufLength))==SOCKET_ERROR ){
gp_Logger->ReportLastErr(_ FILE_ , LINE_ );

return

}
packet—>buf = packet->CONTENT + packet->HEADER.length;

SR HEe djF7lo] buf XAHE A A=
ASSERT (mp_Server);
ASSERT (mp_User);

mp_Server—>0OnReceive(mp_User,packet);

CAsyncSocket::OnReceive(nErrorCode);

int CServerSck::SendPacket(_ PACKET =*_packet)
{
REATTEMPT:
if(this—>Send(_packet,_packet->HEADER.length +
sizeof(_packet->HEADER)+_packet->HEADER.bufLength )==SOCKET_ERROR){
if( GetLastError() == WSAEWOULDBLOCK){
//Z1& BiS WOULDBLOCKe®] 8 7F A shd, thA] Ak,
Sleep(300);
goto REATTEMPT;

//gp_Logger->ReportLastErr(_ FILE_ ,_ LINE_ );
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return 0;

}
return 1;//SUCCESS

g A An A4 Az FAY] 9 AnANe] BEARe @ ze
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=
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HandyLoader.h : main header file for the HANDYLOADER application

#f !definedlAFX_HANDYLOADER_H_INCLUDED_)

#define AFX_HANDYLOADER_H_INCLUDED_

#if _MSC_VER >= 1000
#pragma once

#endif // _MSC_VER >= 1000
#ifndef _ AFXWIN_H__
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#error include 'stdafx.h’ before including this file for PCH
#endif
#include "resource.h” // main symbols
#include "SyncingDlg.h”
1177777177777 7777777 77777777777 77777777177777 777177777
// CHandyLoaderApp:

// See HandyLoader.cpp for the implementation of this class
//

class CHandyLoaderApp : public CWinApp

{

public:
CHandyLoaderApp();
CSyncingDlg m_SyncDlg;

// Overrides
// ClassWizard generated virtual function overrides
//H{AFX_VIRTUAL(CHandyLoaderApp)
public:
virtual BOOL InitInstance();
//}JAFX_VIRTUAL

// Implementation
//{H{AFX_MSG(CHandyLoaderApp)
afx_msg void OnAppAbout();
//MAFX_MSG
DECLARE_MESSAGE_MAP()
15
1T 7177777711777 7171777 77717777771717777771777 77

//H{AFX_INSERT_LOCATION}}
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#endif // !defined(AFX_HANDYLOADER_H_INCLUDED_)

HandyLoader.cpp
BOOL CHandyLoaderApp::InitInstance()
{
if (!AfxSocketInit())
{
AfxMessageBox(IDP_SOCKETS_INIT_FAILED);
return FALSE;
}
AfxEnableControlContainer();
if(lwesemp(this—>m_lpCmdLine, T("SYNC”)))}{
//HandyLoader7} A 3)€w] argcument® SYNC7} =4 AA}
//argument® SYNC7} Q1o F7]13} A=
gp_Setting->m_bSyncing = TRUE;
this—>m_SyncDlg.Create(IDD_SYNCING,NULL);
this—>m_SyncDIlg.ShowWindow(SW_SHOW);//5 713} 9=% H

this—>m_SyncDlg.Sync();//5 7] 3}
if(gp_Setting—>m_nAutoSyncTime){

SYSTEMTIME buf;

GetLocal Time(&buf);

swscanf(gp_Setting->m_szTime, _T("%d:%d"),

&buf.wHour,

&buf. wMinut );

CTime time(buf);

CTimeSpan timespan(1,0,0,0);

time += timespan;
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time.GetAsSystemTime(buf);

CE_NOTIFICATION_TRIGGER cnt;
TCHAR szArgs[] = TEXT("SYNC");
TCHAR szExeName[255] ;

memset(&cnt,0 ,sizeof (CE_NOTIFICATION_TRIGGER));

ent.dwSize = sizeof(CE_NOTIFICATION_TRIGGER);

cnt.dwType= CNT_TIME;

cnt.IpszApplication = szExeName;

cnt.lpszArguments = szArgs;

cnt.stStartTime = buf;

GetModuleFileName(AfxGetApp()->m_hInstance,
szExeName,

255);

HANDLE hNotify =CeSetUserNotificationEx
(0,&cnt,NULL);

#ifndef _X86_ // v+ 5713t AA
if(hNotify == NULL){
gp_Logger->PopupMsg(_T("As 5718 S =l
A s 5
sUTE);
gp_Logger->ReportLastErr(_ FILE_ , LINE_ );

#endif

}
SetRegistryKey (_T("\\New Vil\\HandyLoader"));
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CMainFrame* pFrame = new CMainFrame;
m_pMainWnd = pFrame;

// create and load the frame with its resources

pFrame->LoadFrame(IDR_MAINFRAME,
WS_OVERLAPPEDWINDOW | FWS_ADDTOTITLE,
NULL,
NULL);

if(lgp_Setting—>m_bSyncing ){
pFrame—>ShowWindow (m_nCmdShow);

telsel//57187F ol e Z2aE& 9o
pFrame—>ShowWindow(SW_HIDE);

}

pFrame—>UpdateWindow ();

return TRUE;
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void CChildView::ViewList()

{
//HTML StringS YFE=t}
const TCHAR gListStart[] = _T("
<table cellpadding=0 cellspacing=0 border=0 width=240>\
<tr>\

<td align=center>\
<table cellpadding=0 cellspacing=0 border=0 width=230>\
<tr>\
<td width=41><img src=\"/images/icond.gif\" width=41></td>\
<td width=152><img src=\"/images/icond-1.gif\" width=152></td>\
<td width=37 align=\"center\"><a href=\"00\"><img
src=\"/images/home.gif\” width=25></a></td>\
</tr>\
<tr>\
<td colspan=3><img src=\"/images/dotline.gif\"></td>\
<>\
<tr>\
<td colspan=3>");
const TCHAR gListEnd[] =
_T("</td>\
</tr>\
<tr>\
<td colspan=3 height=100%>\
<table width=230 cellpadding=0 cellspacing=0 border=0>\
<tr>\
<td><img src=\"/images/t_1.gif\"></td>\
</tr>");

const TCHAR gPageEnd[] =
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_T("</table>\
</td>\

</tr>\

</table>\

</td>\

</tr>\

</table>\");

CVORecordset rs(((CMainFramex)AfxGetMainWnd())->m_DBConn );

//cedboll A AF8-3 recordset A E FHETE

BOOL hr = FALSE;

hr = rs.Open(_T("select COW_NO, EI_NO, WEIGHT, TEMPER,

IN_PREGNANCY, IN_DISEASE, NOTINTAKE from LIST order by
COW_NO

DESC"))//sal 2 A3

CString cow_no, ei_no;

CString weight, temper;

CString szEtc;

this—>m_HtmlCtrl.Clear();
this—>m_HtmlCtrl. AddText(FALSE,gHeader);
this—>m_HtmlCtrl. Add Text(FALSE,gListStart);

if( hr == TRUE && rs.IsOpen() X{//sql ©o] A= A3g=d .

this—>m_HtmlICtrl. AddText(FALSE,_T("<table width=230 border=0
cellpadding=0 cellspacing=1>"));

this—>m_HtmlCtrl. AddText(FALSE,_T("<tr><td colspan=3
height=3></td></tr>"));

this—>m_HtmlICtrl. AddText(FALSE,_T("<tr
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bgcolor=\"#{1cbdf\"><td
width=50 align='center' >4 & </td>"));
this—>m_HtmlCtrl. AddText(FALSE,_T(" <td width=56
align="center’' > 5 ¥ 3}</td>"));
this—>m_HtmlCtrl. AddText(FALSE,_T(" <td width=40
align="center’' > </td>"));
this—>m_HtmlCtrl. AddText(FALSE,_T(" <td width=80
align='center’ >7] E}</td></tr>"));
this—>m_HtmlCtrl. AddText(FALSE,_T("<tr><td colspan=
3 height=3></td></tr>"));

hr = rs.MoveFirst();

while( hr == TRUE && !rs.IsEOF() )

{
Vs
// data setting
cow_no = rs.GetFieldValueString(0);
el_no = rs.GetFieldValueString(1);
weight = rs.GetFieldValueString(2);

temper = rs.GetFieldValueString(3);

szEtc = _T(");

if( 'wesemp( rs.GetFieldValueString (4),_T(" <)) ){
CString temp;
temp.Format(_T("<a href=\"31/%s\"><img
src=\"/images/m_cap2.gif\"></a>"), cow_no);
szEtc += temp;

}

if( 'wesemp( rs.GetFieldValueString (5),_T("ZHZ")) N

CString temp;
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temp.Format(_T("<a href=\"34/%s\"><img
src=\"/images/m_cap3.gif\"></a>"), cow_no);
szEtc += temp;

}

if( CString(_T("0.0")) < rs.GetFieldValueString(6) ){
CString temp;
temp.Format(_T("<a href=\"33/%s\"><img
src=\"/images/m_cap4.gif\"></a>"), cow_no);
szEtc += temp;

y/ad Wes AdE 1A 7t

i

this—>m_HtmlCtrl. AddText(FALSE,_T("<tr><td
align="center’><a href=\"30/%s\">%s</a></td>"),
COW_NO, COW_NO);

this—>m_HtmlICtrl. AddText(FALSE,_T("<td
align="center’ >%s</td>"), weight);
this—>m_HtmlICtrl. AddText(FALSE,_T("<td
align="center’ >%s</td>"), temper);

this—>m_HtmlCtrl. AddText(FALSE, T("<td>%s</td></tr>"),
szEtc);

hr = rs.MoveNext();

this->m_HtmlCtrl. AddText(FALSE,_T("</table>"));

telse{
// open 23 (table $1+)
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this—>m_HtmICtrl. Add Text(FALSE, gListEnd);

this—>m_HtmlCtrl. AddText(FALSE,gPageEnd);
this—>m_HtmlCtrl. Add Text(FALSE,gFooter);
this—>m_HtmlCtrl. Flush();//m_HtmlCtrlol] 233 HTMLS ykd

rs.Close();
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class CVORecordset
LPCTSTR GetFieldValueString(int iField);
VARIANT GetFieldValue(int iField);
LPCTSTR GetFieldName(int iField);
Field* GetField(int iField);
long GetFieldCount() { return m_FIldCnt; }

BOOL MoveNext();

BOOL MoveFirst();

BOOL Close();

BOOL Open(LPCTSTR pcszSource, enum CursorTypeEnum CursorType =
adOpenForwardOnly, enum LockTypeEnum LockType = adLockReadOnly);
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- Server

o Al2¥ : Pentinum III 1GHz, RAM : 256 MB, OS : Windows 2000
ple] ¢ Visual Studio.NET 7.0, DB : Ms—-Access 2000
- PDA
o iPAQ H3660, CPU : 206MHz 32-bit RISC, O/S : Windows CE 3.0,
ROM : 16MB, RAM : 64MB, Interface : IrDA1.0 / USB,
LCD : ¥HA TFT LCD,
e 1 320X240, AL - ek 40964, wiE ] ¢ BlEE v AdA,
AFEAIZE T H A12A 7T,
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- 7 LAN
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db.inc.asp
<%
Dim DBConn ‘DB ConnectE 13+ W4 AA

Set DBConn = Server.Createobject(”ADODB.Connection”) ADODB 74} 2| &

1
oft

'DBConn.Open ("DSN=AUTODAIRY;"”) ‘ODBCE %3 DBH%
DBConn.Open "Provider=Microsoft.Jet. OLEDB.4.0;Persist Security
Info=True;Data Source=F:\dairy.mdb” ‘Connection String< %3 DBH%

dolg wWo]~E AAs = FHYE includes HA o2 w5 Xtk ODBCE A4
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=
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<?xml version="1.0" encoding="ks_c_5601-1987"?><!--XML A4 -->

<I-- #include file="db.inc.asp” ——><!--DBH %S 93 1 AFF=——>
<%

response.contenttype="text/vnd.wap.wml;charset=ks_c_5601-1987" ‘WML 3|
2474 MIME Typeol X d4& = o

response.expires = -1

" ”

response.addheader "Pragma”, "no-cache”

response.addheader "Cache—-Control”, "no—-cache, must-revalidate”
AR EA BEES S A% 4

%>

<-— WML &4 A2 ——>

<IDOCTYPE wml PUBLIC "-//PHONE.COM//DTD WML 1.1//EN"
"http://www.phone.com/dtd/wmll1.dtd” >

<wml>
<head>
<meta forua="true” http—-equiv="Cache-Control” content="max-age=10"/>
</head>
<card>
<p align="center”><b>Handy Loader</b></p>
<p><select>
<option onpick="menul.asp”>%41%¢1 A </option>
<option onpick="menuZ.asp”>&d | Z¥Y A </option>
<option onpick="menu3.asp”>& = 43 #=F</option>
<option onpick="cd.asp”>2 ¥4 8] ¥ 7 </option>
</select></p>
</card>
</wml>
Mobile-HandyLoader<] w o1 5} ot} asp& 2+ & of A W
response.contenttype="text/vnd.wap.wml;charset=ks_c_5601-1987" o]g}= HE&
Fo]Fo] HeaderolAl WML 2oz AAS] Flar g2 AR&o] 7hs3h
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charactor setS A A& FAt AA| 2xaes @3k deoly, JUES £33 A%
2ol 7|7} 300080 EE WS A 277 By wjFEo] Folsfok gk

view.asp
<?xml version="1.0" encoding="ks_c_5601-1987"?><!--XML A4 -->
<I-- #include file="db.inc.asp” ——><!--DBH %S 93 3 FF=-——>
<%
response.contenttype="text/vnd.wap.wml;charset=ks_c_5601-1987"
response.expires = -1
response.addheader "Pragma”, "no—cache”
response.addheader "Cache-Control”, "no-cache, must-revalidate”
%>
<IDOCTYPE wml PUBLIC "-//PHONE.COM//DTD WML  1.1//EN"
"http://www.phone.com/dtd/wml11.dtd” >
<wml>
<head>
<meta forua="true” http-equiv="Cache-Control” content="max-age=10"/>
</head>
<card>
<do type="options” label="% Z">
<go href="main.asp"/>
</do>
<do type="prev” label="prev">
<go href="main.asp"/>
</do>
<p align="center”><b>NO[<%=Request.QueryString("cow_no")%>]
A A B </ p></p>
<p>
<%
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set x = dbconn.execute(”Select * from ID_INFOR WHERE cow_no =
""&Request.QueryString("cow_no”)&"’" Order by COW_NO”) ‘xol sql< 4l 33t

CZ}zbel gHEd 9re ke 9
Response.Write "+ 3% : "&x("group_no”)&"<br/>"
Response.Write "Z A Y : "&x("cow_birth”)&"<br/>"

Response.Write "% : "&x("weight”)&"<br/>"
Response.Write "d 35 & : "&x("weight_gain”)&"<br/>"
A "&x("ast_birth”)&” <br/>"

Response.Write " &=
o] KB "&x("in_pregnancy”)&" <br/>"

Response.Write "2
Response.Write "% % 0] & : "&x("breed_naeme”)&"<br/>"
Response.Write "2 o] F : "&x("in_disease”)&”<br/>"
if x("in_disease”) = "AWF" then
set v = dbconn.execute(”"select top 1 disease_name from
disease_history where cow_no = ""&x("COW_NO")&"" order by date_his desc”)’
7hd H2A- el g ARE 7 2
Response.Write "W EF 7/ © "&y(0)&"<br/>"
end if
Response.Write "A A3 4= : "&x("somatic_cell”)&"<br/>"
Response.Write "# & : "&x("pfat”)&"<br/>"
=% [ "&x("LATAX_CON"&"<br/>"
Response.Write "&AF3] 4= : "&x("deliver_count”)&"<br/>"
Response.Write "2 : "&x("temper”)&"<br/>"
Response. Write " ©]& &3] 4 @ "&x("feed_num”)&"<br/>"
Response.Write "& <+ T o] <br/>"

Response.Write (&) (4 3 Z/72F) <br/>"

Response.Write

set v = dbconn.execute(”Select top 5 * from shortTerm_PLCdata where
cow_no = ""&x("cow_no")&"" order by keep_date desc”) ‘H= 59 7te FolHS
o¥o}2-t}.

do until y.eof
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Response.Write "("&right(y("keep_date”),5) & ")
("&(cint(y("feed_condensed”))-cint(y("NOTINTAKE")))&"/"&y("NOTINTAKE")&"
)<br/>"

y.movenext

loop

%>
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FCM(kg)(3.5% fat) = [0.432*milk+16.23*fat] (Nordlund, 1987)

= [0.3246+milk+12.86+fat+7.04*protein] (Bernard,

ECM(kg)(3.5% fat, 3.2% protein)

1997)
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¥ 3.6.15. Description of general performances for milking traits and reproductive

traits in Korean Holstein cattle.
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18] 3.6.6. Trends of milk urea nitrogen by parity group and stage of location.
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3f 3.6.16. Solutions of mixed model describing the association of parity parturition
year, season, DIM, and interaction between parity and DIM for milk urea

nitrogen in Korean Holstein cattle(N=625,050)
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3 3.6.17. Solutions of mixed model describing the association of parity parturition
year, season, DIM, and interaction between parity and DIM for fat

corrected milk in Korean Holstein cattle(N=608,237)
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19 3.6.7. Trends of milk, energy corrected milk and fat corrected milk classes of

milk urea nitrogen.
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3 3.6.18. Solutions of mixed model describing the association of parity parturition
year, season, DIM, and interaction between parity and DIM for energy

corrected milk in Korean Holstein cattle(N=603,907)
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3.6.19. Solutions of mixed model describing the association of parity parturition
year, season, DIM, and interaction between parity and DIM for somatic

cell scores in Korean Holstein cattle(N=550,526)
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19 3.6.8. Trends of somatic cell scores by classes of milk urea nitrogen
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